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Rolling be aring having a nfclrel-phoispbior^ 

The present invention relates to a lollihg bearing according to the preamble of 
claim 1. 

Such a toning bearing is known from the article of A. Yoshida, M. Fnjii, 
Tribology Ihtexnatidiial, part 35, no. 12. 2002, pages 837-847. 

In this article a me&od is disclosed for improving the tribological performance of 
machine elonents. A comparison is made between electroless provided Ni-P alloy 
plating and a suffer rising treatment. It is indicated tiiat when using Ni-P at atbund 10* 
fidlure could be observed, 

Because this is unacceptable for many applications of rolling bearings the 
invention aims to improve the properties of rolling bearings. A j^jedal application for 
such rolling bearings is the use in the oil industry. Beatings are used for compressors 

and other handling equipment of oU products. Such oil products such as natural gas can 
comprise hydrogen disulphide. If depletion of a gas field is near, the percentage 

hydrogen disulphide might be considerable. It has been found that under such 
circumstances rolling bearings experience premature feilure due to the presence of 

hydrogen disulphide in oil lubricating such bearings. Such bearings can comprise roller 
bearings as well as angular contact baU bearings. However, it should be understood that 
the invention is not restricted to such bearings and the application fliereof in the oil 
inSustiy. Also in other environments prematiire failure probably diie to stress corrosion 
cracks has been obsCTved. An example is water contaminated lubrication. 
It has been obsored that two modes of prematine faihire occur. 
The first type of failure is attack of the surfece of the related part of tiie beariiig 
which can be either a ring or a roUirig element. Crsficks are initiated attiie surfece and 
propagate into the material of the bearing. In surface cracks highsulphur content has 
been measured resulting in brittle cracks. Because of the presence of sulphur it is 
assumed that such cracks were flie result of a hydrograi disulphide attadc This is a 
typical stress-corrosion cracking failure. 

Another mechanism wWch has been observed are in subkufece initiated crac^ 
which can lead tb spalling of a naaterial and more particular the inner ring raceway. 

Subsuito crack initiation and propagation has been observed around nucleation of 
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Due to the presence of hydrogen disulpUde, wU^c^^^^ v 
hydrogen on the one hand sulphur will be deposited at ttie surface of the components of 
5 theiollmgbearing whilst on the other hand hydrogen atoms can penetrat v 

.the^ stM;-!^^ ■ - • 

ihclusidhs.- . -'i.^:'. .S'^ - 



hydrogendisidpUde could lead to premature^^ 
10 ^ bx^s or steeli bf^r^ : 

cage is not heavily loaded. Normally, sfuchcage is produced from brass. 

mv^^ yiiiiic^ mtii elasily ai^ 

relative che^ to produce and have increased resistance iag^ 

disulphide presence duriiig:condderable loading of the be 
is According to Oie invention this aim is realized with the characterizing features of 

cliuiri 1. It 1^ 

preferable up to at least 1 1% by wt and more preferable betwieen 1 1 and 13 :% by wt 



prdfefredlEO^^ jpitjlictti^'ali^^ 



This nught be due to the fact that at lower percentages of phosphor the nickel- 
; ; phosphor coating applied is in tensile stress on the siibstrate, whilst at hig^ 

percentages the coating is in a compresa 

better corrosion redsting properties. However, it should be mphasised tfaa^ 
tbe6iretic:::<^^ ;,u 
According to a further preferred embodiment of the invention service life of the 
,25 rdUmgbe^^ 

phosphorous coating. More particular this striking-layer is electrolytically applied and 

comprises a nickel-layer; However, this nickel-layer can also be provided in other ways . f , 

on the substrate. The thickness of such striking-layer is preferably smaller, tfian; 1 ^m 
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Hm. In this way diffusion of hydrogen is effectively blocked^ fiirther incr^^^glhe 
seiyit^ life of subject 

SuiTMisin|lyis^ 
Conditibns^ suffib 

fijurid that sudi<x)ifii^d^^ . 
conducted on zinc codings; 
coating . tin coatings, bisnmth 
co^ls wlnch.dO"fii^ 
10^ obtsiined by subjcK:tafiplicati6^^ 
Ao^rdiiig to a preferr^ 
least 70% by wt nickd and at least 

coating is Preferably betwem 2-3(0 /1^^ ; 
more preferably ail^ut 15 
15 been&iindfliatiCapart^dm^^fl^^ 
bearing steeicpmpnsiiigm 
for an application, tKe lam^St^tis #6^ s^^ 




25 



20 

Of rollihgilei^en^^ 
combined with sp^ial pxni^ 

ordiamoBd^ik^-carboncoate^ 

"spmea^jpKcatidncdt^ ■ :. ' ;/ 

Tlie invention also rehites to a method fo 
at least one ring provided with rabw^ahd roll% 
wherein'said,ring?andracevi#;^ 

rolling elements are coated with a hicjcel-phosphory coating. 
According to a prefeired 
m comptmentsofUie^stah^ 

are ust^^ After cakmlatihg^^M 
nickd-phosphorcoatingj^ 

a smaller dimeosidn is dbtairi^ sSna i^ If k^ilji 
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hardening ball beanng stdel is used| machining of the related component is not critical • 
for the surface pioperties^iBi^re c^ . 
coating as successful asi possible foir example by prec 

AcconliiigitoapreferEtd embodiment^ o : 
5 . coating is provtdtedibyelektroless plating i^e. chemical dq>osition; If parts of a: rilig are 
coated^ this ring can be staticaUy suspended in a b 

coated preferably thi^ are thumbled into a barrel so that xx>atmg fix)m all si<^ 
possible resulting in an even layer OK the^ o^ 
providing a nickel phosphonis coating are 
10 art are automotive andiindiistrial components such a^^^^^ v 
appUcations. Except from precleaning of the steel material on which the coating is 
deposited acconling to: a preferred embodiment after:^ 

Several companies both in the Netherlands , and abroad are able to deposit nickel- 
phosphorus from a chemical bath. 
15 Generally afl^ coating a sniooth sur^e is obtaiiied^^i^ 

suitable for the use in rolliiig bearing purposes^ w 
stq> is to assembly the severalicomponents to^^^^ 
The invention wiU be further elud 

20 Exaniple I 

A Mgh caifoon (1 % by wt. Q steel was inunersed in a solution to obtain a nickel 
phosphohis coating. Becaiise of adhesion problems the related components were 
subjected to an electrolytic etching treatment and a nickel strike was then used prior to 

25 the deposition of the nickel phosphorus coating. It has been found that this resulted in 
improved adhesion of the nickel phosphorus coating. The coating solution comprises a 
commercial nickel-phosphorus coating confining 1Q-.14_ wt %, 9-12 wt % and 3-7 wt 
% phosphorus respectively. It has been found that a component treated with such 
coating had the U^est coriDdoh resistance!^ in pump 

30 houses and stop cocks for natural gas and crude oil environment After providing the 
coating, the niicro^faardness o^^ in Vickers at a low load of ^ 

0.2 kg to avoid any influence of tiie steel substrate. The hardness was sufficient for 
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nonnal use of rolling bearings at about HV 500-720. A lower phosphorus content 
inci:eases the hardness; 

Scratch test (adhesion critical load test) does not reveal any problems. The same 
applies to the dry sUding fiiction measurement During a rolling contact fatigue test, 
5 where a coated bar is loaded by two rotating uncoated steel discs, a maximum contact 
pressure of 2500 MPa and a speed of 10000 revolutions per minute were conducted. 
This contact pressure is much higgler than under nonnal ^plication. No failure was 
observed after 24 hours of test. 

Also the salt spray-corrosion test did not give any indication of feilure to be expected. 

1 0 The contact stress of the nickel phosphorus coating was calculated by using the multi- 
grid method. Flaking imder rolling contact is not probably to occur. 

From the above considerations it is clear the nickel phosphorus coating can be 
used in dynamically loaded components of rolling bearings in envnonmmts wherein 
hydrogen disulphide is present. 

1 5 After reading the above description a person skilled in the art will immediately 

conclude that fiuther (pre of after) treatment are possible during coatmg resulting in 
even more unproved properties of rolhng bearings components. Such additional steps 
ware within the range of the person skilled in the art and within the range of flie 
appended claims. 
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